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Abstract 
Heterologous murre! gonadotropic hormone (m-GtH) binds to common carp oocyte 
plasma membrane and enhances steroid secretion. With increasing concentration of 
radio-labelled hormone the receptor binding is also found to increase linearly up to a 
certain concentration and then decrease. The [1 25!] murre! GtH binding characteristics to 
a preparation of common carp ovarian plasma membrane shows saturability with high 
affinity. Scatchard plot analysis gave dissociation constant (Kd) of 0.81 X 10-9M and 
maximum binding capacity (MBC) of 22.05 f mole/mg protein. 
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Introduction 
Hormones, the messenger molecules of the body that help coordinating the actions 
of various tissues, produce a specific effect on the activity of cells, remote from their 
point of origin. Initial step for any hormone action is its binding to specific receptor 
which leads to cellular activation. So for hormone action analysis number, affinity and 
characteristics of binding sites of hormone receptor is considered. As a peptide hormone, 
GtH has its receptor in the plasma membrane of gonadal tissue. After its binding with 
specific receptor GtH helps in steroid secretion which regulate gonadal growth, 
maturation and ovulation or spermiation. For artificial spawning of fish LH-RH 
analogue or HCG are commercially used because the biological activity of piscine 
gonadotropin can be shared by LH or HCG but not by FSH (Yamazaki and Donaldson 
1968, Sundararaj et al. 1976, Pickford et al. 1972, Nayyar et al. 1976, Mukherjee and 
Bhattacharya 1982) which indicates the specific receptor similarity of mammals and fish. 
The present concept of Gonadotrophic hormone (GtH) action suggests that the 
target cell responsiveness is a function of availability of hormone specific receptor as well 
as the efficiency by which the hormone-receptor interaction is mediated within the 
target cell. For a seasonal breeder the number of receptor varies with the cyclic activity of 
gonad. During the preparatory, pre-spawning and spawning phase of a fish the receptor 
numbers increase consecutively whereas in post-spawning phase very low number or 
absence of receptors has been found (Manna and Bhattacharya 1993). During oogenesis 
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there are developmental changes of GtH-receptor properties in the ovarian follicles of 
Amago salmon (Kanamori et al. 1987). Specific binding (SB) of radio-iodinated fish GtH 
binding sites have been demonstrated in the ovaries of chum salmon, Oncorhynchus keta 
(Van der kraak and Donaldson 1982, Van der kraak 1983), amago salmon, 0. rhodurus 
(Kanamori et al. 1987) and in the testis of goby, Glossogobius olivaceus (Aida and Ishii 
1989). 
The in-vitro binding studies have been observed in the catla, murrel and climbing 
perch but no work on common carp, Cyprinus carpio has been reported yet. So, the 
present study was concentrated on determining the binding pattern of heterologus GtH 
to the ovarian tissue of exotic carp, Cyprinus carpio. 
Materials and methods 
Experimental animal 
Adult female, Cyprinus carpio var. communis (Lin.) was used in the binding 
experiments. The fishes weighed between 800-1200 g and were 28-30 em in length. The 
experiment was conducted for a period of four months between July and October'97 in 
the Laboratory of the Department of Zoology, Bisva-Bharati University, India. 
Preparation of oocyte membranes 
The European carp, Cyprinus cmpio were collected alive from the market and killed 
by decapitation in a cold room ( 4-6°C) and ovaries were removed surgically from the 
abdominal region. Ovaries were immediately placed in a sterile petri-plate containing ice 
cold fish oocyte culture medium, as described earlier by Mukherjee and Bhattacharya 
(1982). With the help of fine scissors and non-serrated forceps meso-ovarian cutting was 
cut from posterior to anterior region and tunica albuginea and germinal epithelium was 
removed very cautiously resulting in loose and free suspended mass of oocyte within the 
medium. 
After isolation, oocytes were washed three or four times with chilled oocyte culture 
medium. Oocytes were then homogenized (1g/5ml) very gently at 0-4°C in sodium-
phosphate buffer (0.01 M, pH 7.5) in a teflon coated glass homogenizer for about 5 
minutes under ice. The homogenate was passed through double layered sterile cheese 
cloth to remove fat and cell debris and subjected to centrifugation in a refrigerated 
centrifuge at 1000g (3431 rpm) for 10 minutes. 
Oocyte plasma membrane was then prepared using the method of Birnbaumer and 
Swartz (1982). The protein content of membrane preparation was measured according to 
the method of Lowry et al. (1951) using bovine serum albumin (BSA) (Fraction V, 
Sigma Chemical Co., St. Louis, A) as the standard. 
Hormones 
Purified murrel gonadotropic hormone (mGtH) was supplied by Endocrinology 
Laboratory, Department of Zoology, Visva-Bharati University, Santiniketan, India 
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which was prepared according to the method ofBanerje et al. (1989). Unlabelled common 
carp GtH was prepared during the time of experiment. 
Preparation of labelled murrel GtH 
The purified murrel GtH (MW 40KDa) was iodinated using chloramin T (Sigma 
Chemical Co., USA) following the procedure of Greenwood et al. (1963). Sephadex G-75 
column was used for the separation of radio-labelled murrel GtH from non-reactive 
radio-iodine, the column was equilibrated with 0.01 M sodium-phosphate buffer (pH 7.5) 
containing 0.15 M NaCI, 0.5% BSA (w/v) and 0.1% KI (w/v). Specific activity of radio-
labelled gonadotropin was determined according to the method of Jacobs (1979) and 
found to have a specific activity of 66 micro-curi/ microgram for [125I] labelled murre! 
GtH. 
Binding assay with membrane receptor 
The binding assay was performed according to the procedure of J amaluddin .and 
Bhattacharya (1986). For the binding assay the incubation medium contained 5mM 
MgC12, 0.1M sucrose and 0.1% BSA (w/v) in phosphate buffer. 
Oocyte membrane preparation (2 mg protein) was incubated with 5 micro-litre to 70 
micro-litre of [125 I]-murrel GtH solution consecutively (contained 1x10 4 to 1x10 5 cpm) 
corresponding to 1 ng to 10 ng of radio-iodinated murre! GtH in the presence of Non 
Specific Binding (NSB) or absence Total Binding (TB) of 5000 fold excess of unlabelled 
crude common carp pituitary GtH. The reactants were added in the following stepwise 
manner. 
Incubation medium, oocyte membrane preparation (55 micro-litre), excess 
unlabelled common carp GtH and labelled murrel GtH in a final volume of 350 micro-
litre at pH 7.5. After the addition of receptor preparation the reaction tubes were 
vortexed hard and incubated at 30°C for 2 hour in a metabolic shaker water bath (DSC, 
Calcutta, India) with gentle shaking. Reaction was stopped by placing the tubes under 
ice. Then ice-cold washing medium (1 ml) was added and vortexed (Cyclo-mixer, Remi 
Equipments Company, India) hard. In each incubation tube chilled 20% PEG was added 
and kept for 20 minutes. Then tubes were vortexed and subsequently centrifuged (GS-
15R Centrifuge, Beckman, USA) at 10,000 rpm for 10 minutes at 4° C. The supernatant 
was discarded by careful aspiration and the pellet content was taken with the help of a 
gamma-ray counter EC, India). The process was repeated twice. 
Data analysis 
Specific binding was calculated by subtracting non specific binding (NSB) from total 
binding (TB) and expressed as a percentage of the total binding (Ketelslegers et al. 1975). 
Student's t-test (Snedecor and Cochran 1971) was applied to analyse the data. 
Results 
The data obtained from the incubation of medium, oocyte membrane preparation, 
excess unlabelled common carp GtH and labelled murrel GtH was calculated for the 
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specific binding (SB), which was done by subtracting the non specific binding (NSB) 
from the total binding (TB). Fig. 1 shows that specific binding of ezs I] murrel GtH 
increased with increasing concentration of oocyte membrane preparation. Binding 
increased linearly from 1 ng to 4 ng of [125 I] murrel GtH and reached saturation at 5 ng 
of iodinated murrel GtH under the present incubation system. The data from saturation 
experiment was used for scatchard plot analysis. It could be seen from Fig. 2 that the 
maximum binding capacity (B-max) of oocyte membrane preparation was 22.05 f 
mole/mg protein and high affinity GtH binding sites with a Kd of 0.81 X 10-9 M. 
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Fig. 1. Displacement curve showing the effect of increasing concentration of murrel gonadotropin 
C251-mGtH) on its binding to common carp oocyte membrane preparation. 
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Fig. 2. Scatchard plot of 1251-labelled merrel gonadotropin (1 251-mGtH) binamg to Cyprinus carpio 
ovary. Scatchard plot analysis of mGtH was made from the data presented in Fig. 1. 
Discussion 
Hormone acts via its binding with the receptor and therefore the function of a 
hormone depends on its binding characteristics with the receptor. To understand the 
biological activity of hormone it is important to know the pattern of hormone receptor 
complex which imparts biological activity. 
In the present investigation we used heterologous radio-labelled piscine GtH (125 I-
murrel GtH) for receptor binding assay with fairly pure plasma membrane preparation 
from common carp oocyte. Standardization of common carp GtH receptor binding assay 
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was followed as published by Manna and Bhattacharya (1993). A linear increase in 
receptor binding with increasing concentration of radiolabelled hormone was obtained 
and a scatchard analysis of the plot revealed that the affinity of receptor binding was high 
CKct = 0.81 X 10·9 M). The value obtained was compared with the results of published by 
other workers. J amaluddin and Bhattacharya (1986) observed heterologous binding of 
catla GtH to murrel oocyte plasma membrane receptor and obtained maximum binding 
capacity of 6.27 f mole/mg protein of murrel ovary but Manna and Bhattacharya (1993) 
obtained a different result because of the use of homologous GtH and oocyte preparation 
(Kct = 0.86 X 10 -Io M). In our result we obtained maximum binding capacity (MBC) of 
22.05 f mole/mg protein of common carp oocyte. 
Binding experiments were conducted with fairly pure plasma membrane preparation 
where the amount of receptor/mg tissue taken was more than the crude homogenate 
preparation as was used by majority of the investigators (Van der kraak and Donaldson 
1982). Therefore, due to the receptor enriched plasma membrane preparation maximum 
binding capacity (MBC) has increased considerably (22.05 f mole/mg protein) while 0.88 
f mole/mg of tissue was observed for trout testes (Schlaghecke 1983) and 0.24 f mole/mg 
oftissue for goby testes (Aida and Ishii 1985). 
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